SUMMARY.-The acid soluble disulphides and mixed disulphides of a range of normal rat and mouse tissues and a number of transplanted rat or mouse tumours were measured. The results were considered in relation to other workers' data. It is noted that the more radioresponsive tissues have higher levels than the more radioresistant tissues.
FOR a long time it was generally considered that the level of acid soluble disulphides in tumours was very low. Tarnowski, Barclay, Mountain, Nakamura, Satterwhite and Solney (1965) used a newly described reduction system-by means of sodium borohydride-and concluded that the concentration of acid soluble disulphides was comparable with the concentration of acid soluble thiols. This conclusion, however, was not warranted since Tarnowski et al. carried out their reductions on whole homogenates of tumours and then after deproteinisation estimated the thiol level for a comparison with that derived from a similar system without the reducing step. They therefore measured acid soluble disulphides plus any small acid soluble thiol groups broken off from proteins during the reduction process; that is the usually described " mixed disulphides ".
Based on data derived from experiments with the Ehrlich ascites tumour Revesz (1969) has concluded that the acid soluble disulphides exist at a low level as compared with the mixed disulphides.
To clarify this situation we have undertaken a new series of measurements of both acid soluble and mixed disulphides in a number of transplanted mouse and rat tumours. For comparison similar measurements have been made on a variety of normal mouse and rat tissues.
METHODS

Acid soluble disulphides
Having considerable experience of the measurement of sulphydryl (-SH) groups by the technique described by Calcutt and Doxey (1959) and Calcutt, Doxey and Coates (1960) the system of measuring the difference between acid soluble thiols with and without reduction was preferred. Test runs involving a variety of reducing systems gave unsatisfactory results. The only method found to be repeatable and reliable was to homogenise a weighed amount of tissue in the presence of EDTA and o dipyridyl as described by Calcutt and Doxey (1962) and then to precipitate proteins with trichloracetic acid. After removal of the protein the acid solution was divided, one portion being used for a straightforward thiol estimation whilst the other was adjusted to pH 6-8 and reduced with sodium sulphite before thiol estimation. When known amounts of highly purified oxidised glutathione (GSSG) were added to this system recoveries consistently fell within the range of 97-104%.
Mixed disulphides
The usual method of reduction of precipitated washed protein with excess sodium borohydride was used. After termination of the reduction by the addition of excess acid the protein was filtered off and sulphydryl estimated on the filtrate. Reduction was carried out for fifteen minutes at room temperature. Prolongation of the time or increase in temperature as used by Revesz and Modig (1965) resulted in losses of the released -SH groups, this, probably, arising from the instability of thiols in alkaline solutions.
RESULTS
Work by Beck, Rieck and Duncan (1958) and Calcutt (1964 Calcutt ( , 1967 has shown that well-defined diurnal variations occur in intracellular thiol levels, whilst Calcutt and Ting (1969) have found similar diurnal fluctuations in levels of disulphides in rat liver, spleen and kidney. The present results are therefore based on measurements made at a standard time of day, usually between 10 and 11 a.m. so as to avoid any diurnal variations.
Detailed figures are given in Tables I-IV . In all cases the disulphide values were calculated as their equivalent as free -SH. 
DISCUSSION
In common with many other biochemical measurements these results have shown a wide range of variation, this even applying to apparently similar portions of tissues from different animals. This is different from the findings of Tarnowski et al. (1965) who only found limited ranges of variation. In some cases it has not been found possible to detect any disulphide or mixed disulphide in a particular tissue. Since acid soluble thiols have always been found in all tissues this would suggest a lack of regular relationship between thiol and disulphide levels. This conclusion had already been reached on other grounds by Calcutt and Ting (1969) . v When acid soluble disulphide and mixed disulphide levels for any one tissue are compared no coherent picture emerges. Sometimes one is higher, sometimes the other. Under these circumstances the case of Ehrlich ascites cells described by Revesz (1969) must be considered as a particular case and not representative of any overall pattern.
Comparison of the figures for corresponding tissues from male and female animals shows no consistent pattern. This applies to both acid soluble disulphides and to mixed disulphides. In the case of mouse tumours transplants into male hosts show higher figures than those into females. Rat tumours show a reversal of this picture. This would seem to highlight the necessity for careful consideration of the host sex when associating tumour biochemistry with mechanisms of action of drugs or irradiation.
When the levels of either acid soluble disulphides or mixed disulphides of various tissues are compared it is evident that certain tissues, e.g., bone marrow or spleen, have very much higher levels than others. In fact it is the more radioresponsive tissues which show the higher levels. Further examination of this point is needed since the question of the role of disulphides in radiation response does not appear to have been raised previously.
Although this study has not confirmed some recent work it is in agreement with the conclusion of Tarnowski et al. (1965) that very low levels of disulphides previously reported are not a true picture. Further it has raised some new issues which justify further investigation.
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